South Dakota State University

Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Farm and Home Research

SDSU Agricultural Experiment Station

Summer 1983

South Dakota Farm and Home Research
South Dakota State University

Follow this and additional works at: http://openprairie.sdstate.edu/agexperimentsta_sd-fhr
Part of the Agriculture Commons
Recommended Citation
South Dakota State University, "South Dakota Farm and Home Research" (1983). South Dakota Farm and Home Research. 130.
http://openprairie.sdstate.edu/agexperimentsta_sd-fhr/130

This Magazine is brought to you for free and open access by the SDSU Agricultural Experiment Station at Open PRAIRIE: Open Public Research
Access Institutional Repository and Information Exchange. It has been accepted for inclusion in South Dakota Farm and Home Research by an
authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information,
please contact michael.biondo@sdstate.edu.

1ocm & nome ,e,eoccn ~

,outt\ da\(o\o
"ol 34, oo 3, 19&3

---=--=-~

_--=:--~

~-~~--~

i

checked ,your
bean bin \ate\,y'? -T~~fl_li
~=~~:;~~-

-~-c~~~;;-;;_~~
----

-----=---~~

=-- ----- ~-

b Jo,

1
S o i'J , <t?..

- - - - - - - - - ';

V . 3'-t' J no, '.3

I

~

Director's
comments

ct 3

•

Both Antelope and Ralph have
an outstanding service record

We welcome Ron Swan as the new
manager of the Antelope Range Livestock
Station. He follows Ralph Trevillyan who
has served in this capacity for 30 years.
Ron is no stranger to the ranching
business. He grew up on a ranch near
Sturgis and has been managing a ranch
since graduation from SDSU, where he
worked with Dr. Chris Dinkel, scientist in
charge of beef cattle breeding. The beef
breeding project is the major research at
Antelope.
The field day program at Antelope on
September 20 was planned around Ralph,
as a fitting tribute to a man who has
devoted his entire professional career to
managing the station. He has performed
his job very well.
He has helped to determine the
agricultural research needs in the
northwestern part of the state, where he
was an effective liaison between the
university and the community. He
encouraged scientists to do research at
the station, and he saw to it that the
research was completed and made
available to the public. He has done all of
this with minimum resources. We will
miss him, but we are pleased that we had
several weeks of overlap between Ralph
a nd Ron. We wish both of them the very
best in the years ahead .
I have asked Chris Dinkel and his
colleagues to finish these comments with
2

a history of the Antelope Station and its
research.
-Ray Moore
Where are the "antelope" at Antelope
Range Livestock Station?
Wouldn't it seem likely that, if a
research station were named "Antelope,"
there would be game animals about and
research being done on them?
The bulk of our research since the
station opened in 1947 has been with .
beef, sheep, and range. Oh, we did try an
experiment with antelope to discover
more about the capacity of the range to
carry both sheep and antelope. And we
briefly studied the parasites common to
both species.
But you know antelope. They wouldn't
stay home.
So "our" antelope slip under any
fences they please, and the name of the
station really reflects our on-going
respect for the high range country in this
far northwest(;l_rn part of the state.

•

Select for performance: that came
strong and clear from Antelope

One of our longest running projects
started in the station's first year-a beef
(continued on page 17)
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• What test doesn't tell you
Go ahead, harvest early. Bean bins
overwinter well at 16-17% moisture
Where are soybeans in the bin usually
sampled for preliminary germination
tests?
Right near the filler hole at the top.
Where do soybean storage losses
occur, even when the beans are
harvested and stored at "safe" moisture
levels?
Right around the filler hole at the top.

Soybeans may be better quality than
routine germination samples indicate
The easiest place to sample soybeans is
also the poorest possible place. The
actual loss seldom affects more than a
few bushels. But low germination of an
unrepresentative sample could initiate a
real sacrifice, up to $50,000, by selling

the entire lot for crushing instead of
planting.
Our study of 35 bins in South Dakota
shows that critical spoilage areas are
nearly always at the most opportune
place for prelimina r y germination test
seed collection. It also shows that
adequate and representative bin sampling
ranges from difficult to absolutely
impossible with standard equipment.
We took samples to germinate from up
to 15 locations in each bin. There was,
indeed, germination loss in 80 % of the
bins tested. The loss however, was
concentrated in a very small region of
each bin.
Ten of the 1981 seedlots, for example,
averaged only 67.9% germination for the
"composite, 2-ft to surface sample zone."
The bin average was 94.7%.
3
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Similar results were noted for 1980
seed which had been stored at .9-11 %
moisture. Insects found in more than half
of these bins were also limited to the
critical surface zone. Moderate to severe
germination loss was evident in only the
surface 6 to 18 inches of seed.
The best bulk germination average of
96.14% was obtained for seed stored at
13-16% moisture. Averages of 95.66 for
12-13% moisture, 92.53 for 11-12%, and
90.78 for 10-11% show a definite trend
tow:ard lower germination for drier seeds.

All bins of unleveled beans showed
damage or critically high moisture
Mold, germination loss, and high
moisture levels were especially severe if
soybeans were mounded into peaks or
ridges. Damage was seldom evident on
the bin surface, most severe in a 2- to
12-inch layer just below the surface, and
never extended beyond 18 to 24 inches
into the bin. Damage was equally evident
in dry carryover seed and in new seed at
all ranges from 11 to 17 % .
Whether it was a steel bin, wooden bin,
or large steel building made no
difference. Shallow piles are no better;
one producer doubled injury with two
half-filled steel bins.
Moldy soybeans and "hay-fever dust"
are the most apparent signs of damage
and were found in soybeans stored as dry
as 11 % . Swollen soybeans were also
evident but did not necessarily indicate
mold or germination damage.
Heat damage was not found, although
amberstaining (a slight reddish
discoloration of soybean cotyledons) was
common in all areas containing more than
19 % seed moisture, and a slight
temperature increase was noted in six
bins in areas containing 25 % to 30%
moisture. Actual mold damage was severe
enough to recommend removal of
damaged soybeans in these bins , although
the affected areas represented only about
10 to 30 bu of beans in bins averaging
2,000-bu capacity. Damaged beans were
easily removed from leveled bins but
could not even be effectively sampled
from unleveled piles.
4

The health problem of "hay-fever dust"
and dust toxicity should not be taken
lightly. This is the result of fruiting of
fungi which thrive on high moisture
soybeans when temperature becomes high
enough for growth. I developed a severe
respiratory allergy in spite of a pollen
mask and required medical help for an
eye infection from the dust.
Damaged beans or critical levels of
moisture were found in all bins not
leveled after being filled, regardless of
seed moisture at harvest. First glance
might give the impression that loss was
caused by melting snow, roof vapor
condensation, or roof leakage. This study
proved the actual culprit is natural
'·
moisture movement within the seed pile.
Moisture does not stay in place but
moves in response to temperature. Spot
increases of 50% to over 100% can be
expected. The good news is that these
moisture problems can be prevented, and
with very simple methods.

Be thankful for a hard Dakota winter:
it stops seed deterioration in the bin
We usually find it difficult to see much
good in the cold South Dakota winters.
Natural refrigeration of stored highmoisture soybeans provides a notable
exception. Low seed temperature is an
excellent antidote for seed moisture
accumulation, although temperature
change is the causative factor.
The drastic rise in seed moisture in the
central surface area is the result of
moisture migration within the bin. Stored
grain responds to the simple law of
physics that warm air rises and carries
moisture. Cold moves into the pile from
the outside, and warm, wet air moves
upward in the center of the seed mass ,
carrying moisture until seed temperatures
drop well below freezing.
The average air temperature from
October through May is slightly below
freezing, and the three coldest months
average only about 15 degrees F. Storage
bins are transformed into giant
refrigerator-freezers, protecting soybeans
from microorganisms, insects, and

•
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biochemical degradation. The beans will
retain low temperature well into summer
if stored in p a rtly ventila ted granaries,
shaded a r eas, or r eflective bins. Top
quality carryover seedlots then can be
dried for planting the following season by
simple bin ventilation and seed aeration.
This system works for even highmoisture beans. Seed at 16-18% moisture
in this study stayed in excellent condition
without loss in germination or grain
quality for 12 months at 34 degrees F.
Moisture and temperature limits must be
established through continuing research
but can be readily achieved under South
Dakota storage conditions.

Want to save your beans? Get out
grain scoop and flex your muscles

•

The most important tool of soybean
storage management appears to be the
shovel.
Leveling bins to reduce moisture
accumulation and stirring surface seed to
allow escape of excess moisture might
eliminate loss. Drying below 16-17%
moisture is not needed for overwinter
storage.
Illus tr a ting good management is this
bin: with 16% moisture and bulk
germination of 93%, it retained 91 % in
the top 2-ft composite sample because it
had been leveled in the fall and stirred in
late winter. Omitting either operation
would almost certainly have reduced
germination by 10 to 20% .
Another method might be to top highmoisture seed bins with dry soybeans to
absorb migration moisture. Or you might
aerate on very cold days in early winter
to speed cooling.
Perhaps the greatest potential benefit
from this research is an awareness that
we can accept higher moisture levels for
overwinter storage. Field losses can be
reduced if soybeans are harvested earlier
at higher moisture. Such potential field
losses include bad fall weather, pod
shattering, splitting of dry soybeans, and
overlap of corn and soybean harvesting.
High-moisture soybean harvest is a
management tool with both advantages

Standard grain probes look like they'd do the job, but you
must recognize what they don't tell you . Usually segmented
and compartmentalized to detect layering or to spot-sample;
they can penetrate only the top levels of most bins. Only
20-30% of the bin is sampled.

and limitations. Producers cannot expect
success without monitoring storage
conditions, without providing for
dispersion of expected surface moisture
accumulations, or without tailoring
storage and handling to high-moisture
soybeans. For example, soybeans at 15%
moisture might fracture if handled when
the temperature is well below zero, while
soybeans at 8% moisture may be more
susceptible to mechanical injury if
handled at higher temperatures.
Projected research plans include study
of seedling vigor and field emergence
following soybean storage at various
levels of moisture. It appears that
moderate seed moisture may speed
seedling emergence, giving more uniform
field stands, especially under adverse
conditions.
D
The author is Al Lunden, associate professor in the Plant
Science Department, SDSU.
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• This younger generation
What starts a young person on
the road toward delinquency?

•

Windows shot out, tires slashed,
obscene words painted on public
property. Wherever you live in South
Dakota, chances are you're probably
seeing more and more evidence of crimes
like these. Vandalism, that willful and
malicious destruction of property, is on
the increase.
Even more disturbing is that so many of
our state's young people are involved.
Between 1968 and 1978 more than 60 %
of those arrested for vandalism were less
than 18 years old. This, in a state where
young people age 14-17 make up just 10%
of the total population!*
Who are these youths with such a bent
toward destruction? How do they feel
about themselves? What distinguishes
them from those young people who have
never or only once experimented with
illegal or anti-social behavior?
"Pieces of a puzzle" indicate
some serious behavior problems

Two SDSU sociology associate
professors, Joseph Faltemier and Robert _
Mendelsohn, designed and carried out a
research project to help us identify
"delinquency-prone" youths. While they
haven't been able to answer such specific
questions as why certain youths " go
bad", they have been able to give us some
clues.
Faltemier and Mendelsohn attached
their research project to an on-going

,

..

*In 1978 juveniles in rural areas of the United States
accounted for 36.4 % of all a rrests for burglary, larcenytheft, and motor vehicle theft. In South Dakota during that
same year the propor tion was 53.3% .

SDSU study in its third year, Youth and
the Future. That study, which has since
been cut, surveyed juniors and seniors in
one high school in each of South Dakota's
six planning districts.
Students in those six schools were
asked who they lived with, how they felt
about themselves, how they thought
others felt about them, whether any of
their family members were in trouble
with the law, and how frequently they
participated in various anti-social or
illegal activities.
Here are some general observations
Faltemier makes:

* Four out of five of the students live
with both parents.
* Most believe their mothers have a
better opinion of them than their
fathers.
* Few characterize their family as
never having conflicts.
* Most believe their parents are very
interested in how well they do in
school.
* Most believe their teachers see
them fairly positively.
* Most exhibit " self-change"
(probably the changing moods
parents see at home).
In addition, Faltemier calculates these
levels of involvement in various anti-social
and illegal activities:
* Almost two out of three admitted
cheating on school tests more than
once.
* More than one out of two had lied
more than once about their age,
for example, to get into movies or
buy liquor.
7

* Nine out of ten had used alcoholic

*
*

*
*

*
*

beverages (and more than once in
most cases).
Two out of three had been drunk
in a public place.
One out of three had used
marijuana.
One out of three had provided
liquor to a minor.
One out of five had avoided paying
for such things as movies, bus
rides, and food more than once.
One out of five had stolen or tried
to steal things worth $5 or less
more than once.
Almost one in five had purposely
damaged or destroyed property
that did not belong to them, their
family, or their school.

Individually, these bits of information
are like pieces of a jigsaw puzzle. They
don't give us much of a picture of
delinquency-prone youths. However, when
Faltemier began to fit the pieces together,
some interesting relationships became
visible.

One surprise from study is that
parental opinion means so much

For instance, he found that if a youth
has a family member in trouble with the
law, that youth is much more likely to
himself become involved in anti-social or
illegal activities. That corresponds with
another bit of information he gleaned
from the survey. Of those youths who did
have a family member in trouble with the
law, 50% of the time that family member
was a brother who might be a role model
for younger members of the family.
In summary, Faltemier reports, "Family
oriented variables (the perceived feelings
of the mother and father toward the
respondent, how the family gets along,
and family members 'in trouble' with the
law) all seem to demonstrate some
important relationships. The actual
nature or direction of these relationships
is not known; but further research would
be a reasonable course to define such
specifics."
8

To probe deeper into the whys of
delinquency-prone behavior, Mendelsohn
analyzed responses that students horn
two of the high schools gave to questions
about their self-concepts, educational
plans, and job aspirations. "In essence,
the stronger the young person's
conception of self, the less likely the
involvement in delinquency-prone
activities and correspondingly the greater
the nominal conformity," he explained.
Mendelsohn also found that, contrary
to popular belief, parents are a more
important source of input for youths' selfconcepts than peers. In fact, the
sociologist tells that how students
perceive parental assessment makes a big
difference in whether or not they become
involved in anti-social or illegal activities.
For example, if a youth believes his
parents think highly of him, he isn't as
likely to shoot up stop signs or break into
a neighbor's shed. However, if that youth
believes that his parents assess him
unfavorably, that youth is 50-100% more
likely to become involved in delinquencyprone behavior. And that may in turn
reinforce the parent's original
unfavorable assessment.
Teachers are a second important
source of input for students' selfconcepts, Mendelsohn found. If students
believe their teachers evaluate them
highly, this can also help "insulate" those
students from delinquency-prone
behavior. Mendelsohn notes, however,
that perceived teacher evaluations do not
seem to affect behavior within the school.
According to this survey peers do not
have as much influence on youths' selfconcepts as we have thought. However,
their input may still be most important in
such matters as dress and hair styles,
Mendelsohn and Faltemier agree.

Connection emerges between plans
for future and present behavior

Educational plans and job aspirations
also have a bearing on delinquency-prone
behavior.
Generally, Mendelsohn found that more
students would like to attend 4-year

•

•

•
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colleges than realistically plan to.
"Correspondingly, many students expect
to stop after high school or continue their
education for a shorter period,
presumably in a more immediately
marketable field," he says.
A comparison of students ' job
aspirations and expectations follows a
similar pattern. "Forty percent of the
students aspired to professional
occupations whereas only 24% actually
expected to find themselves in such
occupational slots. In fact, almost twice
as many students expected to find
themselves in blue collar occupations as
compared to those who aspired to the
blue collar fields, 60% versus 31 %,
respectively," Mendelsohn calculates.
Examining these variables more closely
revealed at least twice as great a
delinquency proneness among students
holding low educational plans as those
~ho have high ones. The only areas of
delinquency~prone behavior where
educational plans did not make a
difference were illegal services
(knowingly buying or selling stolen goods
or drugs , or providing liquor to a minor)
and theft. Since such a small number of
students actually admitted to these
actions, anyway, not much can be
inferred but that among those few,
educational plans have no bearing on
their behavior, says Mendelsohn.
Again, the pattern set for educational
plans continues for job aspirations.
Mendelsohn noted significant differences
in reported anti-social and illegal
behavior between those students aspiring
to professional jobs and those aspiring to
nonprofessional jobs. He summed this up.
"Those young people who want or who
expect to reach high goals resist
becoming involved in delinquent
activities." The only exception was in
school .b ehavior where Mendelsohn found
no difference.
All this is not to say that every youth
who does not plan to go to college and
become a professional will become a
delinquent! Faltemier emphasized that
survey results can not predict behavior,
they can just show patterns. Moreover,
" this is just a snapshot of one moment in
these students' lives, " he says.

Kids aren't hopeless, not at all,
and there are places we can help

Faltemier and Mendelsohn's research
on the delinquency proneness of South
Dakota youths was a first. Basically, they
found a lot of good kids and a few who
were very active in a range of
undesirable behaviors. "For instance, the
youth who is breaking school windows
may be the same one trying to get an
18-year-old to buy him beer, " Faltemier
said.
Their research does point out a serious
problem-the 90% of the juniors and
seniors who are using alcohol.
Knowing where a problem lies can help
us allocate our resources most effectively.
Faltemier recommends that more
resources be put into programs that deal
with youths and alcohol abuse "and
certainly before they become juniors and
seniors in high school. ''
The strong relationship between youths
who have a family member "in trouble"
with the law and delinquency-prone
behavior points up another important
area for allocating resources. And, it
almost goes without saying that " targets
for limited community resources should
continue to be those youth who have had
or are having 'trouble' with the law. "
Mendelsohn suggests developing a
program involving both their parents and
teachers. " Reliance on 'either-or '
programs within the home or school is not
likely to be effective," he concludes.
By recognizing problem areas and
dealfng directly with them, both
researchers hope to see a payoff in the
preventive sense. Faltemier says , "The
same trends exist now for rural crime
that existed in urban areas when their
rates began to climb. If we are aware of
that we may be able to take off some of
that increase."
0
The writer is Katharine Thompson, associate p ublications
editor in the Ag Communications Office. For more
information on the delinquency proneness of South Dakota
youths see B 690, South Dakota youths: Delinquency-prone
behavior; and TB 59, What do the self-concepts, dreams,
and plans of small town and rural youths have to do with
delinquency proneness? B 690 was written for the general
public-parents, counselors, school board members, law
enforcement officials, and social workers. TB 59 was
written for sociologists, professionals in related fields, and
people in administrative positions who set policies and
procedures for dealing with youths.

9

•
Breakthroughs
New methods bring fuel alcohol
nearer gasoline, diesel prices
The main trouble with fuel-alcohol
production may be economic.
Not enough has been discovered about
the process to produce a fuel product

that compares favorably with the cost of
gasoline or diesel fuel.
Cost estimates of $2 to $5 per gallon
for fuel alcohol, arising from various
economic studies, have tended to
discourage otherwise enthusiastic
entrepreneurs from building and
operating alcohol plants in the state and
elsewhere.
Scientists at SDSU, however, continue
to pursue the goal of alcohol as a cheap
and efficient alternative to ever-dwindling
world supplies of fossil fuel.
Breakthroughs are occurring.
One such breakthrough surfaced
recently in the research work of William
Gibbons and Carl Westby of the SDSU
Microbiology Department. Gibbons is a
research associate; and Dr. Westby, a
microbiology professor, heads the SDSU
fuel alcohol research project.
The discovery came in the cooking-.
fermentation step of alcohol production.
Three new practical ways of lowering
production costs and increasing the
energy balance also provide a new use
for an abundant South Dakota
agricultural byproduct.
Energy balance is a comparison
between the amount of energy required in
the production process and the amount of
energy contained in the fuel alcohol
resulting from the production, Gibbons
explained.
"Our reseqrch goal was to reduce the
cost of producing fuel alcohol, to reduce
the amount of energy used in the
production process, to increase the
efficiency of the process, and to produce
alcohol from an ag product that is often
wasted," Gibbons summarized.

•

•

The project began in 1980 and was
completed and summarized early this
year.
The results could be considered
astounding when compared to previous
cost estirna tes, Gibbons said. "After all,
alcohol produced at a cost as low as
$1.25/gal is much more competitive with
$1.20/gal gasoline, isn't it?"
Not only can fuel alcohol be produced
that cheaply, but the rnodifed production
process developed by Gibbons and
Westby achieves an energy balance of 3.5
to one. "That is, for every BTU of energy
we use in producing alcohol, we get 3 .5
BTU's of energy from the alcohol we
produce," he said. This does not include
energy consumed in producing the corn
itself or the energy in the DWG (distiller's
wet grain).

Each separate adjustment in method
lowered cost, raised energy balance

•

The new process basically involves four
changes in the customary production
process.
Baseline costs for the customary
production method were determined by
SDSU economists Torn Dobbs and Randy
Hoffman, who also serve on the SDSU
fuel alcohol research team. They found
that for a small-scale plant annually
producing 175,000 gal of fuel alcohol, at
92.5% purity, and 1356 T of DWG from
corn at $2.50/bu, plant construction costs
would be $186,000 and cost per gallon for
the fuel alcohol produced would be about
$1.78/gal.
Other SDSU researchers-Scott
Stampe, Tom Chisholm, and Ralph
Alcock-have found that for each BTU of
energy used in such production, the
resulting fuel alcohol product would yield
2.26 BTU's of energy.
The first of Gibbons' and Westby's
modifications involved replacing 75% of
the water normally used in making corn
mash with thin stillage from the
centrifuge. The stillage is the liquid left
over from a previous alcohol production
cycle. This alone reduced the cost per
gallon considerably, but it also raised the
energy balance from 2.26 to 3.36. The

A three-pronged attack on fuel-alcohol production costs
scored on all three fronts, reports Bill Gibbons. Scientists
have lowered production costs, increased the energy
balance, and found a new use for an agricultural byproduct.
Alcohol is that much closer to being a cheap alternative to
fossil fuels.

reason? Using the stillage to replace part
of the water had the effect of recycling
extra nutrients and carbohydrates to
enrich the mash.
The second of the modifications was to
replace all of the water used in making
the mash with cheese whey, a milky
liquid drained from the curd during
cheese making. By itself, this also
reduced the alcohol production cost.
Furthermore, it increased the energy
balance.
Gibbons explained that when whey is
used to replace the water, only 65% as
much corn is required to make a mash
containing as much sugar and capable of
yielding an identical amount of alcohol.
"Therefore, we found that the use of 100
gal of whey can replace about 95 lb of
corn ·in the customary process. This is
significant because about 35% _of the
alcohol production costs normally are due
to the cost of the corn," he added.
A different strain of yeast, however,
was required to ferment the lactose in
the whey. This yeast is not yet
commercially available in the dry
powdered form used by some alcohol
plants.
The third modification was to increase
the starch concentration in the mash
from 18% to 28%. This raised the
ethanol concentration in the "beer" from
10% to 15%. A substantial reduction in
production cost was achieved, and the
energy balance also rose from 2.26 to
3.34.
11

Put them all together, they give
the best-yet cost-energy picture

The final modification was to combine
all three earlier steps. That is, all the
water was replaced with a combination
of 75% cheese whey and 25% thin
stillage, and the starch concentration in
the mash was increased from 18% to
28 %.
The final result was fuel alcohol
costing $1.25/gal, using $2.50/bu corn.
Final energy balance was 3 .5.
· An equally broad benefit lies in the use
of cheese whey for such a worthwhile
purpose.

Gibbons says there are presently 16
cheese factories operating in South
•
Dakota. These have a total cheese
production of about 85.5 million pounds.
Producing this volume of cheese results in
a surplus cheese whey production of
about 90 million gallons, he said.
This amount of whey can be converted
into 2 .5 million gallons of fuel alcohol, he
estimated.
Further information on this research is
available upon request, said Gibbons. D
The writer is Larry Tennyson, information specialist in the
A g Communications Office.

Research notes
Synchronized lambing
gets job done fast
Since you will want to be
there anyway, why not
synchronize lambing and get it
over with in a few days?
Forty-five of 99 ewes lambed
in one day when given drugs to
synchronize breeding
(prostaglandin F2 alpha) and
induce lambing (flumethasone).
Of the 99 ewes, 97 lambed. Of
89 ewes receiving flumethasone,
72 lambed on the second through
fourth days after injection.
By concentrating lambing, you
can provide closer supervision
and increase survival. And you
can treat the same-age lambs as
a group for castration, docking,
and vaccination.
The procedure is so good it
could create problems, unless
you had the facilities to handle a
lamb population explosion. You
would need to count your
lambing pens, feed pails, etc; you
would need more than with
regular lambing.
That won't happen. however,
until these compounds are

Researchers: Lowell Slyter,
professor of animal and range
science, and.K.F. Hoppe,
graduate student.

Feed additive helps
pastured steers gain
Growth rate and feed
efficiency improved in grazing
steers with a feed additive.
Steers on bromegrass pasture
received 2 lb of corn supplement
plus 100, 200, and 300 mg of
lasolocid sodium (Bovatec) daily.
The study ran from May to mid
October 1982. Results averaged
over two trials show that,
compared to a control group,
steers on the lowest levels
gained 106%, those getting 200
mg gained 112 % , and those on
300 mg gained 120%.
Researchers: L.B. Embry and
R.M. Luther, professors, and M.J.
Goetz, assistant, all in the
Department of Animal and Range
Sciences.

'Centa' spring wheat
is ready for growers

fM 9, ft8RP8Aiaed.
lambing. Neither is cleared for
this use at this time.
12

Cents certifiaoseeo is nmtty
for spring wheat growers.

Genta is an SDSU variety,
from a cross of James (released
here in 1977) and Butte, a North
Dakota release widely grown in
our state.
Compared to other popular
spring wheats, Genta is early
maturing, medium tall, medium
in protein, and has a high test
weight and good milling
qualities. It gave a high, stable
yield {33.9 bu/A) in 4 years of
testing at a total of 38 locations
in South Dakota.
·
Its good threshing ability is a
real advantage under drought
stress. It is not recommended for
irrigation because straw
strength could be a problem.
Researchers: Don Keim,
former wheat breeder, Fred
Gholick, present spring wheat
breeder, George Buchenau, plant
pathologist, and Kathy Sellers,
technician, all in the Department
of Plant Science.
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Persons using such products assume
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Harnessing the win
Can we use wind to generate
heat, SEI/TES to store it?
A new concept in harnessing the wind
and the sun together in a single,
complementary system is being developed
at the Ag Engineering Department at
SDSU.
Either source of energy alone is
inconsistent during the year, but studies
show that when wind is least available in
South Dakota, sun power is most intense.
Conversely, when sunlight is most scarce,
the wind blows strongest.

-·

Together, wind and sun power
represent a new kind of power system,
and the ag engineers are betting they can
find a way to perfect it.

Before all the parts go together,
each must be tested in isolation

Dr. Lallit Verma began exploring the
concept after a U.S. Weather Bureau
study at Huron documented average
monthly wind speeds there. The study
showed that greatest amounts of wind
power occurred during months of least
sunlight.
After initiating preliminary reseqrch,
Verma left SDSU to join another
university, and the work was carried on
by Dr. Mylo Hellickson, Dr. Les
Christianson and Albert Heber.
In 1981, Ag Engineer Jim Julson became
13

associated with the project and since has
assumed a major role in the work.
Julson says that each compo:pent of the
overall system is being developed and
analyzed in isolation. He estimates the
project now is about one fourth
completed.
With wind-power survey data in hand,
the engineers needed something to
harness the wind. They decided on a
single-axis Darrieus turbine. The
Darrieus differs from what is considered
the typical "windmill" in that its
propeller blades are "C" shaped bands of
metal attached to a vertical shaft.
While the typical windmill requires a
yaw control to face its blades into the
wind, the Darrieus does not require
directional control and can use wind from
any direction.
Another reason for selecting the
Darrieus-type is that the drive shaft
transmits power directly to ground level
where it can be used to operate a
compressor, pump, or generator.
The vertical drive shaft, or ''torque
tube," is 6 ½ inches in diameter and
made of half-inch-thick alumninum. It
stands about 30 ft high, counting the
stand on which it is mounted. The upper
15 ft of the tube is surrounded by turbine
blades which are bent in a curve 15 ft
across.
Cost of the turbine is about $4,000,Julson said. "The tube itself cost about
$875 , and the blades were a commercial
model purchased from Alcoa Aluminum.
The major cost was the bearing at the
middle of the tube, near the top of the
support tower. Because of its large
diameter, and because it takes both
compression and torque loads, this
special bearing cost almost $1200.
The turbine is built to be free standing,
Julson explained. Darrieus turbines are
normally supported by guy wires. "By
building it without the use of guy wires,
we get away from vibrational problems
resulting from the harmonic frequencies
between the spinning rotor and the guy
wires.
"We also don't have to deal with the
problem of changing tensions in the guy
wires as temperature and humidity
change. Although the free standing tower
had to be built stronger than a guyed
turbine, we eliminated some of the
problems associated with guy wires."
14

Last summer was spent in evaluating
the output of the turbine itself.
The vertical tube was coupled to a
torque transducer to monitor rpm and
torque output. The transducer, in turn,
was coupled to a dynamometer to provide
a load on the turbine.
"From these tests, we were able to
determine the turbine's output in rpm's
and horsepower for various wind speeds
and for dependability, " said the engineer.
The present task is to match up a
variable-speed compressor to the output
of the turbine. The compressor will be the
driving force for a heat pump, Julson
said.
·
"The reason we considered using a
variable-speed compressor to produce · ·
heat is that we should be able to get a
supply of energy from the turbine through
a much wider range of wind speeds," he
· said. "By allowing the compressor to
operate as a variable-speed unit, we
should be able to get more efficiency out
of it. We haven't completely analyzed the
data yet, but it looks like we should be
able to gain anywhere between 5 and
15% more efficiency."
The compressor will be of the type
used in automotive air conditioner
systems, he explained, and these are
designed to operate at variable speeds.
The engineers also hope that when the
compressor operates at higher speeds, it
will offer resistance to the turbine. "So,
in effect, we'll have a self-dampening
mechanism to control turbine speed. If
that fails, we have developed an airoperated turbine brake to control the
turbine speed beyond a pre-determined
rpm.''
Julson explained that the compressor
will connect directly to the turbine
driveshaft through a gearbox. While
operating, it will compress a refrigerant
which boils at around O degrees F.
Compressing it will change the gas into a
liquid. When the liquid expands in coils
similar to those inside a refrigerator, the
gas picks up heat which, in turn, is
removed for other uses as the
compression cycle begins for the second
time.
In this manner, energy from the wind is
used to extract heat from one source and
deliver it to another.
The usual source of heat for a heat
pump is air, but the engineers are

•
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Thirty feet tall, 15 feet across, how does that thing catch any
wind? Tests are complete on the horsepower output; Jim
Julson will now hook the turbine to a compressor and heat
pump.

considering ground water as a more
efficient source-especially for periods
when air temperature is beneath freezing
and ground water is still at about 40
degrees.
Excess heat can be dumped into
the SEI/TES storage system

-·

Once the heat is extracted, that not
used immediately for a farm building or
home must be stored for later use if
efficiency is to be maintained. This is
where the sun-powered component and
the wind-powered component interface.

The SEI/TES (Solar Energy
Intensifier/Thermal Energy Storage)
system also under development in the Ag
Engineering Department features a heat
storage unit composed of fist-sized rocks.
The wind energy system could dump its
excess heat into the same storage system,
according to Julson.
With the storage system capable of
being re-charged with heat generated
either through solar power or wind
power, the farmer should have a fairly
consistent and dependable heat source
the year around, said Julson.
At various times of the year, the system
might be used for drying grain, for
heating water for the dairy milking parlor
or the home, for pre-heating shops or
other work areas, or for heating the home
itself. The wind powered heat pump also
could act as an air conditioner during hot
weather.
The actual savings? Julson says this is
yet to be worked out. The calculations are
already completed for the SEI/TES system
itself, but these do not reflect the added
advantage of the wind powered
component.
"As far as what we can expect from
the wind turbine, in terms of horsepower,
we've got that information available," he
said.
" From the data we collected, at a wind
velocity of about 11 mph-which happens
to be our year-a round average-the
turbine is about 31 % efficient. From this
actual performance (11 mph wind), the
turbine would be putting out about one
horsepower. Winds of around 20 mph
result in about 2 ½ horsepower from the
Darrieus. So, during the course of the
year, this setup would produce 'in the 1-to
2 ½ horsepower range.
"But, as to the actual dollar payback, I
can't say for sure. We could convert the
potential horsepower to potential BTU's
of energy, but until we get the
compressor designed and tested, that
would be like a shot in the dark.
"We still have a long job ahead of us,
but we're into this concept enough to
know that it looks like it is do-able and
that the potential is there. We're excited,
and we're going to push forward as
fast-but as carefully-as possible." D
The writer is Larry Tennyson, information specialist in the
Ag Communications Office.
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It's your turn
Readership survey tells us·
who you are, what you want
Experiment Station
Very much, 40% (167}
Some, 55% (231}
Not much, 2 % (8}
No comment, 3% (14)

Thinking about our readers is a daily
thing with us. The more we know you, the
better we can give you information you
really need and want to read.
We thought you'd like to know what
we've learned so far. Here is a summary
of a survey begun in 1980. The questions
and answers have been shortened to save
space. If you are interested in more
detail, write for a complete summary.
Write also if you want to say, "That
isn't true. I am . . . "
Random sampling (the same method
many of our scientists use) picked 813
readers from the subscription list of
nearly 2500, and 454 returned our letter
for a rate of 56% (a good return rate for
mail surveys).
Here's what they said: (Actual
numbers of readers are in parentheses.)

•

Readers used information from Farm &
Home in the following ways:
238 to see what might be coming in
South Dakota agriculture;
229 in their own operations;
195 talk over the topics with friends; ..
104 use the information for speeches
and/or newsletters.
And who are you? Nine out of 10
readers are male; 7 4 % range from 31 to
64 in age; 52% live on farms, 13% in a
rural non-farm residence, and 35% in
towns or cities. Educationally, 94% have
a high school diploma, 54% graduated
from college, and 27% have additional
schooling.
About 46% consider their main
occupation to be farming (although many
have two jobs}; 18% are in ag related
businesses; 18% are county agents or
university employees, and 17% hold other
occupations.
More than half of you have been a
member of an agricultural committee or
board within the last 5 years, and a bout
18% held a public office such as state
legislator, mayor, or councilman.

1. How much of each issue do you

usually read?
Most, 44% (185)
Some, 51 % (213)
The pictures, 3% (13}
None, 2% (8}
2. The reading level is
Too technical, 4% (15}
Not technical enough, 2% (10}
About right, 86% (363}
No comment, 8% (32}
3. The detail in the stories is
Too much, 3% (13}
Too little, 10% (40}
About right, 58% (244}
No comment, 29% (123}
4.

;...°'-' "-

Now we'd like to hear from you. Bring
us up to date. Do you have suggestions for
improving Farm & Home? Do you have
ideas for stories you'd like to see in
future issues? Do you have a question
about any research project and don't
know how to get in touch with a specific
scientist? By all means, write: Editor,
Farm & Home, SDSU, Box 2231,
e1,....
Brookings.. D 57007.
D
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(continued from page 2)

selection and inbreeding study originated
by Dr. Charles Hobbs and Dr. Leslie
Johnson and revised in 1952 by Dr. Chris
Dinkel.
We created inbred lines and
subsequently crossed them to form single
crosses. A control line of the original noninbred stock was carried as well. Bulls
from the herd were leased to beef
producers throughout South Dakota. Joe
Minyard helped with the planning and
conduct of this phase of the work.
Through this work, cooperative with
county agents and producers, South
Dakota was the first to demonstrate the
importance of selection for yearling
weight in developing cattle with more
rapid gain and leaner carcasses.
The cooperative work with beef
producers quickly "sold" the idea of
selecting for performance.
We also briefly studied the dwarf
problem of the '50's, fertility testing of
bulls, and the effect of hair color on
feedlot performance of Hereford cattle .
We moved into cross breeding at the
beginning of the '70's. Roger Moul,
Harding County agent, and Dr. Lowell
Slyter helped plan and conduct a project
comparing straightbred Hereford with
two different two-breed rotation
crossbreds, one a Simmental-Hereford
and the other an Angus-Hereford.
To that we added a management
treatment. Half of each breed group
received regular management in both
winter and summer. The other group was
handled by a method commonly called
"super management." This was a
wintering treatment similar to the regular
group except that it included alfalfa hay
rather than cake, and in the summer a
flush of 5 lb of grain per head per day for
the cows, starting 30 days prior to
breeding and extending for 50 days.
No benefit was found for the super
management, and it was discontinued.
The straightbred Hereford group has
been discontinued as well. It will be
replaced by one or two rotation crossbred
groups.
Currently under evaluation are the
Tarentaise-Hereford cross and the Salers-

Hereford cross. They represent different
biological types-different sized cattle
and different milking capacity. They are
also being studied extensively for cow
efficiency, which means some of the
animals become well traveled.
All heifer calves raised at Antelope are
moved to the main station at Brookings at
one year of age where those that conceive
are carried through a year of individual
feeding. This measures their actual
efficiency of feed use in the production of
weaned calves. All cows that conceive
the second calf are returned to the ranch
where studies of their lifetime
productivity in relation to their measured
efficiency can be evaluated.
This study is unique: It lets us look at
the heritability of cow efficiency by two
different methods, and it gives us the
opportunity to study possible indicators of
cow efficiency. Producers have been
given a prediction formula that allows
them to evaluate their cow herds for
efficiency.
Short-term work we've done with some
of the same cattle includes the ratio of
calf weight to cow weight as an indicator
of cow efficiency, mating and
management systems for beef production,
temporary calf separation on day of first
service and conception at first service,
heterosis in Hereford cattle, the
repeatability of cow efficiency, femininity
score as an indication of conception,
number of services per conception and
age at first estrus, and more recently, an
evaluation of a simplified synchronization
procedure for the commercial producer.
Different grazing patterns have
been big part of sheep research

Until the moving of the range research
to Cottonwood in 1969, the sheep and
range studies at Antelope were closely
linked under the direction of Professor
James Lewis. Now, however, parts of the
sheep flock are on the road a bout as
much as some of the cattle; animals are
held at both Brookings and Antelope.
From 1951 through 1963, the effects of
different levels of winter protein
supplementation for ewes on winter
17

range were examined. Dr. Gene King was
involved with this work until 1953, and
Dr. Robert Gartner came into the project
in 1956.
We gathered 19 years of data on a
comparison of different intensities of
grazing on ewe and lamb production and
on range condition. We have also
compared pasture weekly rotation grazing
with repeated seasonal grazing on sheep
production and range condition from May
through November. We have examined
the effect of flushing ewes immediately
prior to breeding.
Short-term projects have looked at
sheep parasites and their control (in
cooperation with Dr. G.S. Harshfield of
Veterinary Science). We also researched
the effect of iron injection and the effect
of a self-fed lambing ration on lamb
survival.
Dr. Lowell Slyter initiated an
experiment in 1970 comparing Targhee
rams to Suffolk rams when used on
Targhee ewes. The straightbred Targhee
and Suffolk-Targhee crossbred ewes
produced from this study were sold to
cooperating producers.
Other parts of that project involved two
different levels of nutrition for wintering
weanling ewe lambs and the effect of
exposing ewes to rams at 7 months
instead of 19 months.
During the '70's we also evaluated
temporary sorghum sudan pasture for
finishing lambs, Ralgro implants for range
lambs, artificial milk replacer for orphan
lambs, and the effect of various weaning
times and finishing systems for lamb
production.
Current sheep work at the station
involves three breed groups carried at
two locations-straightbred Targhee,
Finn x Targhee cross, and a Suffolk x
Targhee cross. Keeping part of them at
Brookings allows us to evaluate the
breeds under both farm and range
conditions.

Forage production after ripping
claypans still shows effects

In the early '60's, Ralph Trevillyan
began to mechanically modify claypan
18

range sites. He demonstrated that a
single ripper tooth pulled 10 to 12 inches
deep could successfully improve the
composition and production of native
vegetation. Gartner, in cooperation with
SDSU soil scientist Dr. Everett White,
started deep ripping in the spring of 1973
on three distinct types of claypan at
Antelope, ripping to a depth of about 24
inches on 2- and 4-ft centers. Broadcast
seeding of yellow sweet clover and
western wheatgrass, and a single
application of 40 lb/A ammonium nitrate
fertilizer were "overtreatments"
incorporated into the experimental
design.
Gartner and Trevillyan then cooperated
on a study of claypan soil modification
with soil scientists from the USDA
Agricultural Research Service, Mandan,
· ND.That research compared forage
production from deep plowing followed by
summer fallow, seeding, and fertilization
with ripping at 4-ft intervals to a depth of
24 inches. Data analysis from that project
is not completed.
Sometimes a demonstration is the most
convincing way to present research
results to producers. Gartner and
Trevillyan developed a grass and forage
plant demonstration nursery in 1971. It
was terminated in 1979, but most of the
nursery plantings are still there.
Trevillyan and Moul designed a
demonstration of shallow ripping
(chiseling) on claypan range. In April
1968, about 15 acres of rangeland were
chiseled to give five treatments. The
analysis of vegetation yield was ready for
the 1969 field day. Other mechanical
range improvement implements
demonstrated at the station in recent
years included a range pitter and a
ripper-furrower.
Trevillyan has demonstrated that hay
production could be increased on the
wetter sites at Antelope by broadcast
seeding of Garrison creeping foxtail.
He has also collected and increased the
seed supply of an alfalfa that became
widely distributed on favorable sites at
the station. The variety was probably
derived from cross-pollination and
natural selection of four varieties seeded
as demonstration early in the station's
history. We labeled the alfalfa "WRT's

•
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Mix," and in recent years Ralph
successfully seeded this alfalfa into
several hay meadows.
Producers interested in results of any
of these studies should contact the
Department of Animal and Range
Sciences at SDSU. Many of these projects

have been summarized and can be easily
supplied. And we will be happy to share
our on-going research. Visitors are
always welcome at the station, and we
would encourage you to stop by and get
acquainted with the new superintendent,
D
Ron Swan.
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